Analysis of cytokine production in a newly developed canine tracheal epithelial cell line infected with H3N2 canine influenza virus.
The Madin-Darby canine kidney (MDCK) cell line is typically used to analyze pathological features after canine influenza virus (CIV) infection. However, MDCK cells are not the ideal cell type, because they are kidney epithelial cells. Therefore, we generated an immortalized canine tracheal epithelial cell line, KU-CBE, to more reliably study immune responses to CIV infection in the respiratory tract. KU-CBE cells expressed the influenza virus receptor, α-2,3-sialic acid (SA), but not α-2,6-SA. KU-CBE and MDCK cells infected with H3N2 CIV demonstrated comparable virus growth kinetics. Gene expression levels of interleukin (IL)-1β, IL-2, IL-4, IL-6, IL-8, IL-10, tumor necrosis factor (TNF)-α, and interferon (IFN)-β were estimated in both KU-CBE and MDCK cells infected with CIV by real-time reverse transcription polymerase chain reaction (qRT-PCR). Of these cytokines, IL-4, IL-10, TNF-α, and IFN-β mRNAs were detected in both cell lines. Gene expression of IL-4, IL-10, and TNF-α was not significantly different in the two cell lines. However, MDCK cells exhibited a significantly higher level of IFN-β mRNA than KU-CBE cells at 18 h post infection. Additionally, the protein concentrations of these four cytokines were determined by enzyme-linked immunosorbent assay (ELISA) using cell culture supernatants obtained from the two CIV-infected cell lines. MDCK cells produced significantly higher amounts of IL-4 and IFN-β than KU-CBE cells. However, KU-CBE cells produced a significantly higher amount of TNF-α than MDCK cells. These data indicated that the newly developed canine tracheal epithelial cells exhibited different cytokine production patterns compared to MDCK cells when infected with CIV. Inflammation of the respiratory tract of dogs induced by CIV infection may be attributed to the elevated expression level of TNF-α in canine tracheal epithelial cells.